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CEBS = Chemical Effects in Biological Systems

● The CEBS database includes more than responses to chemicals:

– Studies of chemical test articles 

– Studies of environmental agents such as ozone, hyperoxia

– Studies of the responses of genetic changes such as knockouts

– Studies of effects of physical agents such as magnetic fields

● CEBS was originally developed by NIEHS Division of Intramural 
Research to house data of interest to toxicologists and 
environmental health scientists.

– DIR scientists conducting toxicogenomics and proteomics studies

– Public microarray datasets developed by industry and academic labs 

– Result:  CEBS has a flexible design, open to a variety of study types



CEBS – from DIR to NTP

● Because CEBS can house data from many different study 
designs, it is well-suited to house *all* NTP data in a single 
database.

● Once data are in CEBS they are integrated.  Thus the data can 
be queried on a per-study OR per-compound basis.

● CEBS will be used to:

– Perform cross-study searches and analysis on NTP data

– Serve (public) NTP data to the public

– Permit NTP data to be integrated with other reference datasets



Content: Comparison of CEBS and other databases

Reference toxicology databases

Microarray repositories 

NTP databases

CEBS
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Aim: To house all public NTP data in CEBS

●Components of this task:
– Collect and load NTP legacy data into CEBS

– Set up processes to load data from on-going studies

– Modify CEBS user interface to highlight features of NTP 
studies



CEBS content – current status

● Load NTP microarray data (completed; 3 studies published)

● Load legacy data from NTP databases

– Genetic toxicology results (in progress)

– Clinical pathology data and immunotoxicology data (completed)

– Developmental and reproductive toxicology (in progress)

– Bioassay data (next up)

● Load data from on-going studies:

– Collect high-throughput screening data from NIH Chemical Genomics 
Center (completed to date)

– Align with Project Officers to collect interim and final data from labs 
(process in place)



Example of using CEBS –
Show me the data from an NTP study
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CEBS Example #2 – Identify genes with altered expression in 
livers from rats experiencing hepatotoxicity

● Part 1 – select rats of interest

– Select males, rats, and animals treated via gavage

– Select animals showing elevated alanine aminotransferase (ALT) 
and animals with marked centrilobular necrosis

– Take intersection:

male

rat

gavage
necrosis

ALT



CEBS Example #2 – Identify genes with altered expression in 
livers from rats experiencing hepatotoxicity

●Remaining steps in example –
– Find comparator animals using CEBS

– Retrieve microarray data from selected animals and 
comparators

– Carry out t-test (arrays from comparator animals vs selected)

– Export results



male

rat

gavage



ALT necrosis



Results of the five searches:

male

rat

gavage
necrosis

ALT

male

rat

gavage
necrosis

ALT



Combine searches in CEBS



male

rat

gavage
necrosis

ALT

28



Selected rats plus comparators (identified by depositor)

52 rats in
control 
groups

28 rats
ALT and
necrosis



Use CEBS to carry out t-test:

52 rats in
control 
groups

28 rats
ALT and
necrosis

Group A vs.         Group B
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Export results to Excel:

List of genes with
significant expression
change related to 
hepatotoxicicty:



Future plans:

● Create more meaningful data display of bioassay-scale studies

● Capture and highlight NTP conclusions

● Provide mechanism for CEBS user to start with study conclusion 
THEN visualize the underlying raw data

● Provide the user with a list of chemicals (and conditions) that 
produce a particular phenotype

● Provide mechanism to compare and subset lists of chemicals



Thanks!

● DIR scientists and contractors involved in development of CEBS

● Beth Bowden et al. (XML format of legacy NTP data)

● Mike Rowley and Rachel Frawley (NTP microarray data)

● SRA Contractors Asif Rashid and Hui Gong

– Design and implementation of CEBS and associated tools
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